We conducted particle size analyses on 340 samples from Integrated Ocean Drilling Program Expedition 308 Sites U1324 (246 samples) and U1322 (94 samples) in the Ursa Basin (Gulf of Mexico) and found two characteristic lithologies: silty clay and clayey silt. Silty clays are composed of ~60% (±10%) clay-sized particles by weight, ~40% silt-sized particles by weight, and <1% sandsized particles by weight. Clayey silts are generally composed of 30% clay-sized particles by weight, 65%-70% silt-sized particles by weight, and 0%-5% sand-sized particles by weight. Site U1322 is dominated by silty clays with little particle size variation throughout the cored interval (0-235 meters below seafloor [mbsf]). At Site U1324, both lithologies occur where the lowermost section (~360-608 mbsf) is dominated by clayey silt and the uppermost section (0-360 mbsf) is dominated by silty clay.
Introduction
Integrated Ocean Drilling Program (IODP) Expedition 308 was aimed at understanding how geology, pressure, and stress combine to control overpressure and fluid flow on the Gulf of Mexico continental slope (see the "Expedition 308 summary" chapter). We focused on two areas: a reference site, Brazos-Trinity Basin IV, and an overpressured area, the Ursa Basin. The Ursa Basin is located ~200 km southeast of Louisiana (USA) in ~1000 m of water directly downdip of rapid Pleistocene sedimentation from the Mississippi River system (Fig. F1) . In the uppermost 1000 meters below seafloor (mbsf) in the Ursa Basin, a sand-rich permeable unit, the Blue Unit, was buried rapidly and asymmetrically by an eastward-thinning mud-rich overburden ( Fig. F2) (Winker and Booth, 2000; Winker and Shipp, 2002; Sawyer et al., 2007b ; see the "Expedition 308 summary" chapter).
At Site U1324 in the Ursa Basin, we cored a 608 m thick succession, including the eastern levee of the Southwest Pass Canyon, overlying distal turbidites, and hemipelagic drape (see the "Site U1324" chapter). At Site U1322, we cored a stacked succession of mass transport deposits, distal turbidites, and hemipelagic drape (see the "Site U1322" chapter). In general, these sediments were identified by shipboard sedimentologists as predominantly fine grained (silt and clay) with little sand (see the "Expedition 308 summary" chapter). However, shipboard analyses could not quan-tify the relative proportion of clay, silt, and sand, which also prevented proper lithologic classification.
Most lithologic classification schemes for clastic sediments rely on determining the relative percentage of clay-sized particles, silt-sized particles, and sandsized particles (Wentworth, 1922 ). These textural data are then used to name the rock/sediment type, for which numerous conventions exist (Shepard, 1954; Krumbein and Sloss, 1963; Folk, 1968; Blatt et al., 1980; Potter et al., 1980) . "Mud" is a generic term referring to sediments composed predominantly of particles finer than 63 µm, which includes silt-and clay-sized particles (Aplin et al., 1999; Potter et al., 2005; Yang and Aplin, 2007) . In the Ursa Basin, we encountered sediments that were almost exclusively composed of particles finer than 63 µm (see the "Expedition 308 summary" chapter). To avoid naming all samples "mud" in this report, we adopted the Shepard (1954) classification (Fig. F3 ).
Our objective was to create a downcore profile of particle size at both sites, which is critical for permeability constraints in numerical fluid flow models, and which will help illuminate the stratigraphic history of the Ursa Basin. We analyzed 340 samples (Tables T1, T2), which were primarily from 10 cm 3 plug samples taken shipboard and whole-core trimmings from constant-rate-of-strain (CRS) consolidation tests (see Long et al.). We employed standard wetsieve and hydrometer techniques to measure particle size distribution and the relative percentages of sand, silt, and clay in each sample. Here we describe our experimental background and procedure and present the overall results. Individual data files for each experiment can be found in "Supplementary material."
Methods
Samples were analyzed at the Pennsylvania State University (Penn State) and the Massachusetts Institute of Technology (MIT), using the standard hydrometer method (ASTM D422-63, 2003) . We chose this method because we have considerable experience using this technique on fine-grained soils, the method is capable of processing large samples (>20 g) with no minimum particle size restrictions, and it is internationally recognized as a standard in the American Standard for Testing and Materials (ASTM D422-63; ASTM International, 2003) and in the British Standard Institution (BS 1377; British Standards Institution, 1990) .
Specific gravity was determined on a representative subset of samples at MIT according to ASTM Standard D854-06 (ASTM International, 2006) , which is a water pycnometer method. In this method, the mass of a pycnometer (of known volume) that is filled with deaired water and a small amount of soil are compared with the same pycnometer filled only with deaired water.
The hydrometer method used here is in general accordance with ASTM D422-63 (ASTM International, 2003) guidelines, but we describe the slightly different approaches taken at Penn State and MIT below. In addition to the hydrometer method, other authors have used laser particle and pipette analyses for measuring particle size distribution in mud-rich samples (Folk, 1968; McCave and Syvitski, 1991; Lewis and McConchie, 1994; Loizeau et al., 1994; Cramp et al., 1997; Konert and Vandenberghe, 1997) .
Principles of hydrometer analysis
The physical principles of sedimentation underlying the hydrometer analysis are presented in a number of texts including Das (2002) ; we briefly review them here. The hydrometer analysis applies Stokes's law, which governs the terminal velocity at which spherical particles settle through a column of fluid (Craig, 1992 ). Stokes's law assumes particles that (1) are rigid, spherical, and smooth; (2) have similar density; (3) are separated from each other; (4) do not interact during sedimentation; and (5) are large enough so that settlement is not governed by Brownian motion. The law is also strictly applicable to slow fluid movements that display laminar flow patterns (i.e., Reynolds number = <1) (Wen et al., 2002) .
Hydrometer analysis begins after thoroughly mixing the sediment and water, after which particles settle out of the water column according to Stokes's law. The density of a sediment-water suspension depends on the concentration and specific gravity of the sediments present in the mixture. If the suspension is allowed to stand, particles will settle out of the suspension and the density of the sediment-water suspension will decrease. A hydrometer measures the density of the suspension at a known depth below the surface.
The two basic calculations made during a hydrometer analysis are the particle diameter at a specific time and depth and the percentage of the original sample mass still left in suspension. We calculate the particle diameter according to the following equation:
,
where D = equivalent sedimentation diameter of particle (millimeters),
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The percentage of particles remaining in suspension finer than particle diameter, D, is ,
where G s = specific gravity of sediment, V = total water-sediment volume (1000 mL), M = dry sample mass (grams), R h = corrected hydrometer reading of slurry mixture (grams per liter), and B = hydrometer reading of reference mixture of dispersing agent and distilled water (grams per liter).
Samples
Two types of samples were used in this study: shipboard samples taken approximately every 1-2 m (9-40 g) and trimmings from whole-core geotechnical samples (20-50 g) that were used for shore-based consolidation tests (see Long et al.).
Sample preparation (Penn State)
Samples were prepared differently at each university, with prehydrometer analysis sand content obtained only at Penn State using a wet-sieve analysis (sievehydrometer method). Samples were first manually disaggregated and placed in a drying oven at 55°C for at least 16 h before recording dry masses. Dried samples were mixed with 5 g of dispersing agent (sodium hexametaphosphate) and ~200 mL of deionized water and tempered for another 24-48 h. The mixture was further disaggregated for 2 min using the ASTM-recommended Hamilton-Beach malt mixer (ASTM D422-63; ASTM International 2003).
To measure sand content of samples, the slurry was washed with deionized water through a 62.5 µm sieve and the retained portion was dried and weighed. This process provided the percentage of sand by weight for each sample processed at Penn State.
The remaining fine-grained slurry was poured into a 1000 mL plastic cylinder and filled with deionized water to create a solution of 1000 mL. We generally prepared 8-16 cylinders before initiating the hydrometer analysis. One cylinder containing only distilled water and 5 g of dispersing agent was also prepared so that reference hydrometer readings could be made and then used to make water density corrections (as described below). A total of 311 samples were analyzed at Penn State (Tables T1, T2 ). In addition, seven of the samples taken from the remnants of whole-core samples were prepared for reproducibility experiments, the results of which we discuss below.
Hydrometer analysis (Penn State)
Prior to the start of each experiment, each cylinder was mixed for 2 min using a plunging rod. Once the rod was removed, the stopwatch was started and the hydrometer was inserted and steadied. Readings were made at 15 and 30 s without removing the hydrometer. After the 30 s reading (and each subsequent reading), the hydrometer was removed, rinsed in deionized water, and wiped dry before obtaining readings at 1, 2, 4, 8, 16, and up to at least 1024 min. Hydrometer readings were recorded to the nearest 0.1 g/L.
An example data sheet and plot are given in Figures  F4 and F5 , respectively. We made continuous hydrometer readings on the reference mixture, B, which contained distilled water and dispersing agent. Reading B was then subtracted from the suspension reading, R h , in Equation 2. We continually monitored temperature in the laboratory and updated water viscosity, η, accordingly. The effective depth, L, in Equation 1, is hydrometer-specific and was calculated according to a prescribed calibration procedure (Lewis and McConchie, 1994) .
Specific gravity of the sample, G s , in Equations 1 and 2, was determined on a representative subset of 19 samples obtained at MIT in general accordance with ASTM Standard D854-06 (ASTM International, 2006) . These measurements are presented in Table  T4 . Measurements ranged between 2.65 and 2.77. For samples where no specific gravity measurements were made, we used an average value of 2.70 for evaluating Equations 1 and 2.
Sample preparation (MIT)
Air-dried samples were mixed with 5 g of sodium hexametaphosphate and distilled water. The solu-
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tion was allowed to temper for 16 h before it was mixed in the ASTM-recommended Hamilton Beach malt mixer for 1 min and transferred to a 1000 mL cylinder. Distilled water was added to the cylinder to create a 1000 mL suspension, and the tube was placed in a constant-temperature water bath. Only one cylinder was prepared at a time before starting the hydrometer analysis. A total of 29 samples were analyzed using this method (Tables T1, T2 ).
Hydrometer analysis (MIT)
The prepared suspension was mixed thoroughly with a plunging rod for 1 min. The removal of the plunging rod marked the beginning of the sedimentation process. Two sets of hydrometer readings were obtained for the first 2 min (4, 14, 30, 60, 90, and 120 s) of sedimentation with the hydrometer remaining in the suspension. Readings were recorded to 0.2 of a graduation by estimating five increments between graduations. The slurry was then remixed, and additional readings were made at 2, 4, 8, 16, and 32 min, for up to 2 days. At the end of the experiment, the slurry was poured into an evaporating dish and dried in an oven to obtain the final mass of sediment and dispersing agent. The basic measurements and constants in this method are the same as described for Penn State in Figures F4 and F5 , respectively.
Results
We conducted particle size distribution curves for 340 samples at Penn State and MIT. Sand, silt, and clay percentages are given in Table T1 for Site U1322 and in Table T2 for Site U1324. Data sheets and curves similar to Figures F4 and F5 for each sample are available in Excel format in "Supplementary material."
We plot the downcore profile of percent sand, silt, and clay against gamma ray and resistivity logs for Sites U1322 and U1324 in Figures F6 and F7 , respectively.
We plot sand, silt, and clay percentages for all samples from both sites on a single classification chart in Figure F8 . In Figure F9 , we plot results for Sites U1322 and U1324 separately. Nearly all samples from Site U1322 plot as silty clay, whereas samples from Site U1324 are scattered in a wide range in both silty clay and clayey silt fields. The four sand samples are from Site U1324 (~305 mbsf) (Fig. F7) .
From our particle size analyses of the Ursa Basin samples, we define two characteristic lithologies: silty clay and clayey silt. Silty clays are generally composed of ~60% (±10%) clay-sized particles by weight, 40% silt-sized particles by weight, and <1% sandsized particles by weight. Ursa Basin clayey silts are generally composed of ~65%-70% silt-sized particles by weight, 30% clay-sized particles by weight, and 0%-5% sand-sized particles by weight.
Reproducibility
We used samples from whole-core trimmings to run repeat experiments from whole-core trimmings at Penn State to gauge the reproducibility of our experiments. We conducted two types of tests: multiple hydrometer runs on a single sample and hydrometer runs on a single sample in which we varied the initial dry mass. We show an example of each type of test in Figures F10 and F11 .
Samples were prepared by "cone and quartering" to ensure homogeneity. In this process, sediment is mixed and piled into a cone that is then divided into quarters, and opposite quarters are combined.
The first-order results of our experiments show that particle size distribution curves from both types of tests generally match each other (Figs. F10, F11) . A statistical treatment of the reproducibility experiments was conducted by the Statistical Consulting Center at Penn State. They applied a cubic-spline regression method and concluded that our experiments are fairly consistent and reproducible.
We did not test the reproducibility of the experiments performed at MIT. However, the equipment, materials, and procedures used at MIT were very similar to those used at Penn State. Furthermore, we distinguish the MIT experiments as red squares in Figures F6 and F7 to show that the MIT experiments lie within the expected range of results. Figure F1 . Bathymetry map of the Ursa Basin with locations of Site U1324 and Site U1322 (red dots) (modified from Sawyer et al., 2007b) . The Ursa Basin is downdip of the Mississippi River. Seismic line A-A′ is shown in Figure F2 . CI = contour interval. D.E. Sawyer et al.
Data report: particle size analysis of sediments
Proc. IODP | Volume 308 7 Figure F2 . Seismic cross section A-A′ through Expedition 308 sites and stratigraphic interpretation of seismic cross section (modified from Sawyer et al., 2007a) . Seismic reflectors are defined in the "Expedition 308 summary" chapter. MTC = mass transport complex. Figure F3 . Shepard's (1954) classification ternary diagram based on relative percentages of sand, silt, and clay used to define lithology of Ursa Basin samples. Sample U1324B-02H-05W, 60-65 cm, 10.40 mbsf Figure F6 . Downcore profile of particle distribution, Site U1322. Red squares = MIT measurements. Gamma ray and resistivity (P16B) logs are from wireline data. Lithologic units were defined by shipboard sedimentologists (see the "Site U1322" chapter). Figure F7 . Downcore profile of particle distribution, Site U1324. Red squares = MIT measurements. Gamma ray and resistivity (P16B) logs are from wireline data. Lithologic units were defined by shipboard sedimentologists (see the "Site U1324" chapter). D.E. Sawyer et al.
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